It is well known that a cardinal B-spline of order m, m ∈ N, is a piecewise polynomial function. In this note we propose an effective method for calculating the coefficients of polynomials which constitute a cardinal B-spline.
Introduction
Cardinal B-splines play a very important role in the approximation theory (different methods for solving initial and boundary value problems, spline interpolation, multi-resolution approximation, etc.). Roughly speaking, a cardinal B-spline of order m, m ∈ N, is a real function with the following properties:
• its support is the interval [ In this short note we give an effective, simple and useful algorithm for calculating the coefficients of the mentioned polynomials.
The paper is organized as follows. In this section we give the definition of the cardinal B-spline and a list of its basic properties. The main result is given in the second part where we deduce recurrence relations for calculating the coefficients. Also, we describe an algorithm for realization of the obtained relations. Finally, in the last section we give numerical results, which explicitly describe cardinal B-splines of orders 2, 3, . . . , 7. Definition 1.1. A cardinal B-spline of first order, denoted by ϕ 1 (·), is a characteristic function of the interval [0, 1), i.e.,
A cardinal B-spline of order m, m ∈ N, denoted by ϕ m (·), is defined as a convolution
A cardinal B-spline of order m, m ∈ N, has the following properties: 
The proof of this theorem, as well as much more details on cardinal B-splines, can be found in [1] or [2] .
Main result
Equalities (1.1) and (1.2), after some simplification, give the following differential equation
We will look for a solution of this equation (obviously it is a cardinal B-spline of order m) in a polynomial form, assuming that the coefficients of the cardinal B-spline of order m − 1 are known. Hence, let
, and so
while on the other hand we have
After identifying the corresponding coefficients, we obtain the following relations
These relations are a system of m − 2 linear equations with m − 1 unknown coefficients. This system can be extended by the following equation
which is a consequence of the continuity of the derivative of order m − 2 of the cardinal B-spline at the point x = k. The last two equations are a subsystem of second order and one solution of this subsystem is given by
The remaining coefficients are obtained from (2. 3) in the following way
If k = 0, it is not possible to apply the described procedure, so in this case we use special relations. Hence, let x ∈ [0, 1].
From the fact that 0 is a root of the polynomial 
The coefficients of x 0 have to be equal, from which follows
It is easy to verify that the last relation can be extended to the case j = m − 1, and therefore, the leading coefficient can be According to the previous consideration we are able to formulate the following result. 
] ([a] denotes the largest integer not greater than the real number a), i.e., if m is even and
It is easy to check that the relation (2.6), in the case k = 0, under assumptions a 
Numerical results
By using the described algorithm, we calculate the coefficients of the cardinal B-splines of orders 2, 3, . . . , 7. The corresponding coefficients are given in the matrix form since that cardinal B-spline is completely determined in that way. Namely, the matrix product
. . . 
